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The present invention provides for 
new 5-amidomethyl, a, jS-sahzrated and 
-unsaturated butyrolactone antibacterial 
agents of formula (I) characterized by 
3-aiy] subsdtuents diat include, for 
example, indolinyl and phenyl substituted 
widi zero (0) to two (2) halogen atoms 
and substituted in the para posidon with e.g.. pipcrazinyl, diiomorpholinyl (and corresponding sulfoxide and sulfonc). thiazolidinyl (and 
sulfoxide and sulfone), morpholinyl. azetidinyl, pynolidinyl. pipcridinyl, pynolyl. azepinyl. troponyl. 3.7-diazabicyclo[3.3.01ocian-3-yl, 
bridged thiazinyl or bridged oxazinyl moieties. In those cases where a ring nitrogen b present, then this is substituted to form an amide, 
formamide. sulfonamide, urethane, or alkylated with a wide variety of nfK>ieties. These compounds are effective against a number of human 
and veterinary padiogens, including gram-positive aerobic bacteria such as multiply-resistant staphylococci, streptococci and enterococci. 
as well as anaerobic organisms such as Bacteroides spp. and Clostridias spp, species, and acid-fast organisms such as Mycobacterium 
tuberculosis, Mycobacterium avium and Mycobacterium spp„ and in organisms such as Mycoplasma spp.. 
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5-AMIDOMETHYL a,p-SATURATED AND -UNSATURATED 
3-ARYL BUTYROLACTONE ANTTOACTERIAL AGENTS 
HELD OF THE INVENTION 
The present invention provides for new S-amidomethyl, a,NatuiBted and 
5 -unsaturated butyrolactone antibacterial agents characterized by 3-aiyl substituents 
that include, for example, indolinyl and phenyl substituted with zero (0) to two(2) 
halogen atoms and substituted in the para position with, e.g., piperazinyl, thio- 
morpholinyl (and corresponding sulfoxide and sulfone), thiazolidinyl (and sulfoxide 
and sulfone), morpholinyl, azetidinyl, pyrrolidinyl, piperidinyl, pyrrolyl, azepinyl, 
10 troponyl, 3,7-diazabicyclo[3.3.0]octan-3-yl, bridged thiazinyl or bridged oxazinyl 

moieties. In those cases where a ring nitrogen is present, then this is substituted to 
form an amide, formamide, sulfonamide, urethane, or alkylated with a wide variety 
of moieties. 

These compounds are effective against a number of human and veterinary 

15 pathogens, including gram-positive aerobic bacteria such as multiply-rosistant 
staphylococci, streptococci and enterococci, as well as anaerobic organisms such as 
Bacteroides spp.and Clostridia spp. species, and acid-fast organisms such as 
Mycobacterium tuberculosis. Mycobacterium avium and Mycobacterium spp., and in 
organisms such as Mycoplasma spp. 

20 BACKGROUND OF THE INVENTION 

A wide variety of antibiotic oxazolidinone compounds are known in the art. 
For example, please see the following: WO 94/13649, published 23 Jxme 1994, 
"Tropone-Substituted Phenyloxazolidinone Antibacterial Agents"; WO 95/07271, 
published 16 March 1995, "Substituted Oxazine and Thiazine Oxazolidinones 

25 Antimicrobials"; WO 96/15130, published 23 May 1996, "Bicyclic Oxazine and 
Thiazine Oxazolidinone Antibacterials"; WO 96/13502, published 9 May 1996, 
"Phenyloxazolidinone Antimicrobials"; WO 93/23384. published 25 November 1993, 
"Oxazolidinone Antimicrobials Containing Substituted Diazine Moieties"; WO 
90/02744, published 22 Mareh 1990; U.S. Patent No. 5,164,510; U.S. Patent No. 

30 5,225,565; U.S. Patent No. 5,182,403; "5'-Indolinyl-5p-Amidomethyloxazolidin-2- 
ones"; WO 95/25106, published 21 September 1995, "Oxazolidinone Derivatives and 
Pharmaceutical Compositions Containing Them"; WO 93/09103, published 13 May 
1993, "Substituted Aryl and Heteroaiyl-Phenyloxazolidinones"; WO 95/14684, 
published 1 June 1995, "Esters of Substituted Hydroxyacetyl-Piperazine Phenyl 

35 OxazoUdinones"; PCT/US96/05202, filed 18 April 1996, "Spirocyclic and Bicyclic 
Diazinyl and Carbazinyl Oxazolidinones"; U.S. Patent Nos. 5,231,188 and 5,247,090, 
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"Tricyclic [6,6,5]-Fu8ed OxazoUdinone Antibacterial Agents;" and WO 96/23788, 
published 8 August 1996, "Hetero-Apomatic Ring Substituted PhenyloxazoUdinone 
Antimicrobials." 

"Palladium-Catalyzed Cross Coupling of Tropolone Triflates with Aiylboronic 
5 Acids. An AppUcation to the Synthesis of Tropone-Substituted OxazoUdinone 
(Tropox) Antibacterial Agents," Poster Presentation, 8th International Symposium 
on Organometallic Chemistry Directed Towards Oi^anic Synthesis (OMCOS 8 
Symposium), Santa Barbara, CA. 6-10 August 1995, disclosed an oxazoUdinone 
compound having a 2-phenyl-tropone substituent. 
10 Nowhere do these patents, appUcations or publications teach or suggest 

saturated and unsaturated S-aiyl butyrolactone-type compounds of the present 
invention. 

INFORMATION DISCLOSURE 
Bioorganic & Medicinal Chemistry Letters, Vol. 4, p. 1925 (1994). "5-Aiyl-§,Y 
15 ButenoUde, A New Class of Antibacterial Derived from the N-Aryl OxazoUdinone 
DUP 721," discloses a 5-aryl-p,Y butenoUde which has antibiotic activity. 

The compounds of the present invention are new saturated and unsaturated 
3-aryl butyrolactone antibacterial agents having a 3-phenyl (e.g., monofluoro, 
difluoro, desfluoro) group, wherein the pheyl group is also substituted at the para 
20 position with various heterocycUc rings. In contrast, the prior art discloses p-acetyl 
substitution of the phenyl ring. 

The foUowing references disclose compounds which are structurally differmit 
from the compounds of the present invention: 

Derwent Abstract 23823V discloses o, p unsaturated y-butyrolactones which 
25 are useful as bactericides. 

Derwent Abstract 82641 discloses S-aubstituted phenyl-5-hydroxymethyl- 
furan-2-one derivatives and their precursors which an useful as antidepressants 
and for treating seniUty. 

Derwent Abstract 30003S discloses antibacterial 2-(substituted nitro-anilino 
30 and toluidino)-4,4,-dihalofuran.5-one8. 

Derwent Abstract 10949R discloses amoebicial and antibacterial compositions 
containing novel N-thiazolyl N-thiadiazolyl and N-benzothiazoyl aconamides. 

Derwent Abstract 86917R discloses photoisomerisation of o-alkoxy or aryloxy 
ftiran compounds to form a-substituted, P, y-unsaturated lactones, such as 2-0X0-3- 
35 methyl-2,3-dihydrofuran, mcluding numerous biologically active natural products. 

Derwent Abstract 39,256 discloses the preparation of 3-phenyl-4-hyditJxy- 
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2(5H)-furanone, antibiotic. 

Derwent Abstract 37,828 discloses a-amino or hy(irmQr•^-triaIylInethyl- 
mercaptomethyl a, P-butenolides, which may have antibacterial activity. 

Derwent Abstract 37,488 discloses halogenated 2-(2-thiazolyl)aniinofuran-5- 
5 ones, antibacterial agents. 

Derwent Abstract 17,023 discloses yiactones which are optionally substituted 
with hydrocarbon residues, such as PT^triphenylbutenoUde and which possess 
antibacterial and cmtibiotic properties. 

Derwent Abstract 33807 discloses substituted delta alpha, beta, or delta beta. 
10 gamma butenolides such as a-benzyl A a. ^ butenoUde, having insectiddal and 
bactericidal activities. 

Derwent Abstract 87082 discloses five-membered cyclic unsaturated lactone 
compounds which are starting materials for pharmaceuticals and agi«)chemical8. 

Derwent Abstract 87083 discloses 5.alla«y^,4-optionally diaub8tituted-2(6H). 
16 furanone compounds, such as 5-ethojcy.3,4-diphenyl-2(5H)-fiiranone, which are 
starting materials for pharmaceuticals or agrochemicals. 

Derwent Abstract 88837 discloses muscle reUudng fiirfliral derivatives. 

Derwent Abstract 84-267393 discloses 5-membei«d qrelic unsaturated 
lactones which are raw materials for drugs or agrochemicals. 
20 Derwent Abstract 86-030961 discloses new furanone derivatives and 

pharmaceuticaUy acceptable salts which are useful for the treatinent of diabetic 
complications. 

Derwent Abstract 88-152073 discloses 4-amino-2-(5H).furanone derivatives, 
such as 4-amino-5,5-di-metiiyl-2(5H)-furanone, which are intermediates in preparing 
25 2-furanone derivatives exhibiting physiological activities, such as antitumor, 
bactericidal or antihypertensive action. 

Derwent Abstract 90-028213 discloses new substituted S-pyrroline derivatives 
and corresponding oxygen- and sulfur-containing heteiocycUc compounds, such as 2- 
(hexa-decyltiiio>^-hydroxy.4-phenyl-2-buten-4-oUde, which ate elastase and protease 
30 inhibitors promoting healing and to protect against infectious diseases. 

Derwent Abstract 90-034400 discloses new 3-0-acyl-5,6-0-ben2yUdene- 
ascorbic acids, such as 5,6,0-benzyUdene.3-0-[5,7,7-trimetiiyl-2.(l,3,3-trimetiiyl- 
butylMoctanoyl-ascorbic add. having timior ceU growtii inhibitory activity and good 
cell membrane permeability. 
35 Derwent Abstract 93-392644 discloses antibiotics WAP-4068 and its 

derivatives for treatment of fungal infections, which are prepared by incubating 
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Pseudomonas microorganism. 

SUMMARY OF THE INVENTION 
The present invention particularly provides: 
A compound of the formula I 




10 wherein ~* is a single or double bond; 
wherein and are independently 
-H, 
-F<or 
-CI; 

15 wherein is: 



20 



a) 



A2 



'2'n 



n 



Z'— N 



25 



30 



b) 



0 



23. 




N 



IV. 



35 



d) 



V, 
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wherein is 



5 



a) 
b) 
0 
d) 



-CH2-, 

-CHOl^VCHa-, 
-C(OK or 
-CH2CH2CH2-; 



wherein is 



10 



a) 
b) 
0 
d) 
e) 



-N(r7).. 
-OS-, or 
-S-; 



-OgS-. 
-0-, 



whnrein Z^ is 



15 



a) 
b) 
0 
d) 



-OS-, or 
•S-; 



-O2S-. 
-0-. 



wherein is 



a) H-, or 

b) CH3; 
20 wherein is 



a) 


H-, 


b) 


H0-. 


0 


CHg., 


d) 


CH3O-. 


e) 


r20-CH2-C(0).NH- 


0 


R^O-C(0)-NH-. 


s) 


(Ci.C2)alkyl.0-C(0).. 


h) 


HO-CH2-, 


i) 


CH3O-NH., 


j) 


(Ci-C3)alkyl-02C. 


k) 


CH3-C(0)-, 


1) 


CHg-CCOVCHj-, 



35 



m) 




XVI, or 
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Co XVII; 



and taken together are: 



5 a) ^« 





b) 




10 
















i>i 




wiicicui XV 


IS 


15 


^} 






b) 












d) 


-COCHFg, 




e) 


-CO2CH3. 




0 


-SO2CH3, or 




g) 


-COCH2OH; 




wherein 


is 




a) 






b) 


CHg., 


25 


0 


phenyl-CH2-. 




d) 


CHgaO).; 




wherein 


is 




a) 


(Ci<J3)alkyl-, 




b) 


phenyl-; 


30 


wherein R^ is 




a) 


H.,or 




b) 


HO-; 



wherein R^ is 
a) H-, 
35 b) (Ci.C3)alkyl., 

0 CHj = CH-CH2-, or 



xvm, 



XIX, or 



XX; 



-7- 
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d) CH3-0-(CH2)2-: 
wherein is 





a) 


CHa-aoK 




b) 


H-ao)-. 


5 


0 






d) 


H0CH2-C(0)-, 




e) 


CH3SO2-, 




f) 


"0-°<°>- XXI. 


10 








g) 






h) 


N^N-C(O)- '^XSL, 




i) 


HgC-aO^O-CHj-CCO)-. 


15 


j) 


H-aO)-O^H2-C(0)-, 




k) 


£^C(0)- 




1) 


HC^CHjO-CHj-CCO).. or 




m) 


phenyl-CHj-O-CHj-CXO)-; 


20 


wherein 


is 




a) 


r2o.C(RioXRii)-C(0)-, 




b) 


R^O-C(OK 




c) 




25 


d) 


0 

CqA-'V XXIV. 

" H 




e) 


0 

o-J^H^ XXV, 


30 


f) 


H3C-C(OMCH2)2-C(0)-. 




g) - 


R^-SOg.. 




h) 




35 


i) 


HO-CHj-aO)-, 




j) 


R1«-(CH2)2-. 



-8- 
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k) R^3-C(0)-0-CH2-C(0)-, 

1) (CH3)2N-CH2-C(0)-NH., 

m) NC-CHg-. or 

n) F2-CH-CH2-; 

5 wherein is 

a) H-, 

b) (Ci-C4)alkyl, 
0 aryl-{CH2)p, 
d) ClHjC-, 

10 e) CljHC-, 

f) FHjC-, 

g) F2HC-, or 

h) (C3-Cg)cycloaD^l: 
wherein is 

15 a) -CHg. 

b) -CHgCl 

c) -CHaCHsCHg, 

d) aiyl, or 

e) -CHgCN; 

20 wherein R^^ and R^^ are independently 

a) H-, 

b) CH3-; or 
wherein R^ is 

a) H-, 

26 b) CHgO-CHgO-CHj-, or 

0 HOCH2-; 
wherein R^ is 

a) CHj., 

b) HOCH2-, 

30 c) (CH3)2N-phenyl, or 

d) (CH3)2N.CH2-; 
wherein R^** is 

a) H0-, 

b) CH3O-, 
35 c) HgN-, 

d) CHgO-aOW)-, 



PCTAJS9ti/13726 



-9- 



wo 97/10235 



PCT/US96/13726 



e) CH3.C(OM)-CH2-C(0)-0-, 
0 phenyl-CHg-O-CHg-aOM)., 

g) HCMCHaJa-O-. 

h) CH304:H2-(MCH2)2-0-, or 
5 i) CHgO-CHgO-; 

wherein is 

a) or 

b) Cls 
wherein R^^ is 

10 a) HO- 

b) CH3O-, or 
0 P; 
wherein m is zero (0) or one (1); 
wherein n is one (1) to three (3), inclusive; 
15 wherein p is zero (0) or one (1); 



20 



a) 


-P. 


b) 


-CI, 


0 


-OCH3, 


d) 


-OH, 


e) 


-NHj. 




-(Ci-C4)alkyl. 


g) 


-0-C(0).0CH3, 0' 


h) 


-NOo: 



30 (3); 



25 or pharmaceutically acceptable salts thereof. 

The present invention more particularly provides: 
The compound of claim 1 with the foUowing provisos: 

1) in the moiety of formula II, when is -CHg- or -0(0)-, n is one (1); 

2) in the moiety of formula II, when is -CHa-CHj-CHj-, n is not three 

The compound of claim 1 wherein is the moiety of fonnula II; 

The compound of claim 1 wherein is the moiety of formuU HI; 

The compound of claim 1 wherein is the moiety of fonnula IV; 

The compound of claim 1 wherein is the moiety of fonnula V; 

The compound of claim 1 wherein is the moiety of fonnula VI; 

The compound of claim 1 wherein is the moiety of fonnula VII, VHI, K, 



-10- 
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XXI,Xn,Xm,orXIV; 

The compounds of the present invention are named according to the lUPAC 
or CAS nomenclature system. 

The carbon atom content of various hydrocarbon-containing moieties is 
5 indicated by a prefix designating the minimum and mflTimntn nxmiber of carbon 
atoms in the moiety, i.e., the prefix Cj-Cj indicates a moiety of the integer "i" to the 
integer "j" carbon atoms, inclusive. Thus, for example, (Ci-Cg)alkyl refers to alkyl of 
one to three carbon atoms, inclusive, or methyl, ethyl, propyl and isopropyl, straight 
and branched forms thereof. 
10 Throughout this appUcation, abbreviations which are well known to one of 

ordinary skiU in the art may be used, such as "Ph" for phenyl, "Me" for methyl, and 
"Et" for ethyl. 

"PharmaceuticaUy acceptable salts" are add addition salts of the compounds 
of the present invention, where appropriate as recognized by one of ordinary skill in 

15 organic chemistry, and which are prepared by any of the art recognized means. 
Typical, add addition salts include hydrochloride, hydrobromide, hydroiodide, 
sulfiate, methanesulfonates, ethanesulfonates, benzenesulfbnates, tolueneaulfonates, 
fumarates and other pharmaceutically acceptable counter ions for amines. 

The following Charts I-XI describe the preparation (tf representative side 

20 chains and/or substituents (e.g., Q^, x\ and that appear off of the saturated 
and unsaturated 3-aryl butyrolactone ring of the compounds of the present 
invention. (Charts XH and XHI below describe the preparation of the saturated and 
unsaturated 3-aryl butyrolactone ring itself. ) All of the side chains or substituents 
can be prepared by procedures described in the charts or by procedures analogous 

25 thereto which would be well known to one of ordinary skill in organic chemistry. 
The foUowing patents, applications and publications which flirther describe and 
exemplify these procedures are hereby incorporated by reference herein: WO 
95/07271, published 16 March 1995; WO 96/15130, published 23 May 1996; WO 
96^13502, published 9 May 1996; WO 95/26106, published 21 September 1995; WO 

30 94/13649, published 23 June 1994; WO 95/14684, published 1 June 1995; WO 
93/23384, published 25 November 1993; WO 96/23788, published 8 August 1996; 
U.S. Patent Noa 5,164,510 and 5,225,565; and PCT/US96/05202. filed 18 April 1996. 

In the text below corresponding to these charts, the formula at the left 
margin corresponds to a specific moiety in the charts (and in Chart Vni to a 

35 specific R^) and the other variables are as defined in the charts with and X^ most 
often being hydrogen or fluorine and R^ most often being -COCHg, for purposes of 

-11- 
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example only. 

CHART I 

I-A Using the general procedures from WO 95/07271. published 16 March 1995, 
page 21, line 33, through page 23, line 32. 
5 I-B Using the general procedures from WO 95A)7271, published 16 March 1995, 
page 16, lines 16-32, for the raddation from I-A. 

I- C Using the general procedures from WO 95/07271, published 16 March 1995, 

page 15, line 32, through page 16, Une 14, for the oxidation to the sulfone I- 
C from I-A. 

10 I-D Using the procedures described for Formula I-A. but substituting oxazine 
for thiazolidine. 

CHART II 

II- A Using the general procedures from WO 95/07271, published 16 March 1995, 

page 12, line 31, through page 15, line 30. 
15 II-B Using the general procedures from WO 95/07271, published 16 March 1995, 

page 16, lines 16-32, from Formula II-A. 
n-C Using the general procedures from WO 95/07271, published 16 March 1995, 

page 15, Une 32, through page 16, line 14, from Formula H-A. 
n-D Using the general procedures from WO 96/15130, published 23 May 1996, 
20 Example 2, page 14, line 24, through page 17, line 6. 

n-E Using the general procedures from WO 96/15130, published 23 May 1996, 

page 10, line 7, through page 10, line 13. 
n-F Using the general procedures from WO 96/15130, published 23 May 1996, 

Example 3, page 17, lines 8-21 from Formula II-D. 
25 CHART III 

in-A Using the general procedures from WO 95/07271, published 16 March 1995, 

page 19. line 6, through page 21, line 13; and page 23, line 33, through page 

24, line 35. 

m-B Using the general procedures from WO 96/15130, published 23 May 1996, 
30 Example 1, page 12, line 1, through page 14, line 22. 

CHART IV 

IV-A Using the general procedures from WO 96/13502, published 9 May 1996, 
Example 1. Steps 2-7, at page 30, Une 14, through page 33, Une 2, but 
substituting azetidine for l-(diphenyhnethyl).5-methoxyazetidine; 
35 IV-B Using the general procedures from WO 96/13502, pubUshed 9 May 1996, 
Example 2 at page 33, line 4, through page 36, Une 22; and Example 4 at 

-12- 
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page 40, lines 1-15; 

IV-C Using the general procedures from WO 96/13502, published 9 May 1996, 

Example 2 at page 33, line 4, through page 36, line 22; 
IV-D Using the general procedures from WO 96/13502, published 9 May 1996, 
5 Example 7 at page 43, line 36, through page 47, line 28; 

IV-E Using the general procedures from WO 96/13502, pubUshed 9 May 1996, 

Example 6 at page 40, line 31, through page 43, line 34; 
IV-F Starting with IV-C, and using procedures weU known for methylation; e.g., 
NaH and dimethylsulfate in a suitable solvent; 
10 IV-G Starting with IV-B. and using the procedures fix>m WO 95/25106, published 
21 September 1995, page 23, line 36, Example 5; 
IV-H Starting with IV-B, using the general procedures from WO 96/13502, 

published 9 May 1996, Example 5 at page 40, lines 17-29; 
IV-I Starting with IV-B and treating with hydraane hydrate in ethanol by 
15 procedures well-known in the ar^ 

rV^ Using procedures described in WO 96/13502, published 9 May 1996, on page 

70, Chart VII, and in text, page 13, lines 12-26; 
IV-K Using procedures described in WO 96/13602, published 9 May 1996, on page 
70, Chart VII, Rjg or Rjg is OH, and in text, page 13, lines 12-26; 
20 IV-L Using the procedures from WO 95/26106, published 21 September 1995, 
Compound No. 42, page 41, line 28, throu^ page 42, line 4; 
IV-M Using the procedures from WO 95/25106, published 21 September 1995. 

Compound No. 47, page 43, lines 17-26; 
IV-N Using the procedures from WO 95/25106, published 21 September 1995, 
26 Compound No. 49, page 44, lines 5-15; 

IV-O Using the procedures from WO 95/26106, published 21 September 1995, 

Compound No. 52, page 45, lines 1-13; 
IV-P Using the procedures from WO 95/25106, published 21 September 1995, and 
reducing the compound of VI-G; 

30 IV-Q Using the procedures from WO 95/25106, published 21 September 1995, 
Compound No. 57, page 46, lines 24-34; 
IV-R Using the procedures from WO 95/25106, published 21 September 1995, 
Compound No. 64, page 49, lines 3-14. 

CHART V 

35 V-A Using the procedure from WO 95/25106, published 21 September 1995, page 
42, Example 1, but using pyrroUdine instead of piperidine; 
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V-B As described in WO 96/13602. published 9 May 1996, in Chart XI and XH 

at pages 71 and 72 and in the text (Example 11) at page 53, line 32, 

through page 56, line 17; 
V-C As described in WO 96/13502, pubUshed 9 May 1996, in Example 10 at 
5 page 50, line 25, through page 53. line 30; 

V-D As described in WO 96/13502. published 9 May 1996, starting with Formula 

V-C and using standard acylation procedures; e.g., acetic anhydride in 

pyridine; 

V-E As described in WO 96/13502, published 9 May 1996. in Examples 8 and 9 
10 at page 47, line 30, through page 50, line 23; 

V-F Starting with V-B, using the procedures from WO 95/25106, published 21 

September 1995, page 48, Example 5; 
V-G Starting vrith V-B. using the general procedures from WO 96/13502, 

published 9 May 1996. in Example 5 at page 40, lines 17-29; 

15 V-H Starting with V-B and treating with hydrazine hydrate in ethanol using 
procedures well-known in the art; 

V-I Wherein is H; using the procedure described in WO 96/13502, published 
9 May 1996, in Examples 12 and 13 at page 56, line 19, through page 59, 
line 4; 

20 V-I Wherein is methyl; S-amino-pyrroUdin-l-yl is prepared using the 

procedure described in WO 96/13502. published 9 May 1996. in Example 12 
at page 66, line 19. through page 68, Unes 17-19; acylate 3-amino- 
pym>Udin-l-yl with methoxy acetyl chloride by methods known in the art. 
V-J Wherein R^ is methyl, ethyl, or propyl; acylate S-amino-pyrroUdin-l-yl with 
26 methylchlorofonnate. ethylchloroformate, or propylchloroformate, 

respectively, by methods known in the art; S-amino-pyitolidin-l-yl is 
prepared using procedures described in WO 96/13502, published 9 May 
1996, in Example 12 at page 56, line 19, through page 58, lines 17-19; 
V-K Using the procedures from WO 95/25106, pubUshed 21 September 1995, 

Compound No. 42, page 41, line 28, through page 42, line 4; 
V-L Using the procedures from WO 95/25106, published 21 September 1995. 

Compound No. 47, page 43, lines 17-26; 
V-M Using the procedures from WO 95/25106, published 21 September 1995, 
Compound No. 49, page 44, lines 5-15; 
35 V-N Using the procedures from WO 95/25106, published 21 September 1995. 
Compound No. 52. page 45. lines 1-13; 
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V-0 Using the procedures from WO 95/25106, published 21 September 1995, and 

reducing the compound of VI-G above; 
V-P Using the procedures from WO 95/25106, published 21 September 1995, 

Compound No. 61, page 48, lines 4-13; 
5 V-Q Using the procedures from WO 95/25106, published 21 September 1995, 

Compound No. 57, page 46, lines 24^; 
V-R Using the procedures from WO 95/25106, published 21 September 1995, 

page 28. line 26, through page 29. line 5, Example 14; 
V-8 Using the procedures from WO 95/25106, published 21 September 1995, 
10 Compound No. 64, page 49, lines 3-14; 

V- T Using the procedures from WO 95/25106, published 21 September 1995, 

Compound No. 30, page 37, lines 24-35. . 

CHART VI 

VI- A Using the general procedures from WO 95/25106, published 21 September 
15 1995, page 20. line 27, through page 22, line 5, Example 1; 

VI-B Using the general procedures from WO 95/25106, published 21 September 

1995, page 22, lines 21-35, Example 3; 
VI-C Using the general procedures from WO 95/25106, published 21 September 
1995, page 34, lines 2-13, Compound No. 3, made from VI-B by sodium 
20 borohydride reduction; 

VI-D Using the general procedures from WO 95/25106, published 21 September 

1995, page 22, lines 6-20, Example 2; 
VI-E Wherein R* is hydrogen, using the procedure described in WO 95/25106, 
published 21 September 1995, Compound No. 8, page 35, line 29, through 
25 page 36, line 5; 

VI-E Wherein R* is methyl or ethyl, esterify the compound of VI-E, wherein R"* is 
hydrogen, using hydrogen chloride gas dissolved in methanol or ethanol, 
respectively. 

VI-F Using the procedures from WO 95/25106, published 21 September 1995, 
30 page 23, lines 25-36, Example 5; 

VI-G Using the procedures from WO 95/25106, published 21 September 1995, 

page 29, line 30, through page 30, line 8, Example 16; 
VI-H Using the procedures from WO 95/25106, published 21 September 1995, 
react the compound of VI-B with hydrazine in ethanol using procedures 
35 well-known in the art; 

VI-I Using the procedures from WO 95/25106, published 21 September 1995, 
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page 22, lines 21-35, Example 3, but starting with 3-piperidinone 
VI-J Starting with the compound of VI-I, petfonn a sodium borohydride 
reduction. 

VI.K Using the procedures bom WO 95/25106, pubHshed 21 September 1996, 
5 Pase 23, lines 26-36. Example 5, but starting with a-piperidinone. 

VI-L Using the procedures from WO 95/25106, published 21 September 1995, 

page 29. line 30, through page 30. line 8, Example 16, but starting with 3- 

piperidinone. 

VI-M Using the procedures from WO 95/25106, published 21 September 1995. 
10 react the compound of Formula VI-I with hydrazine in ethanol; 

VI-N Using the alkylation procedures from WO 95/25106, published 21 

September 1995, Compound No. 29, page 37, lines 13-22; 
VI-0 Using the procedures from WO 95/25106, published 21 September 1995, 
Compound No. 30, page 37, lines 23-35; 

15 VI-P Using the procedures fiwm WO 95/25106, published 21 September 1995. 
Compound No. 32, page 38, lines 12-26; 
VI-Q Starting from the compound of formula VI-S, and using procedures fitmi 
WO 95/25106, published 21 September 1995, Compound No. 35, page 39. 
lines 15-29; 

20 VI-R Using the procedures from WO 95/25106, published 21 September 1995, 

Compound No. 10, page 36, lines 20-32; 
VI-S Using the procedures from WO 95/25106, published 21 September 1995, 

Example 7, page 24, lines 11-34; 
VI-T Using the procedures from WO 95/25106, published 21 September 1995, 
25 Example 11, page 26, line 36, through page 28, line 7; 

VI-U Using the procedures from WO 95/25106, published 21 September 1995. 

Compound No. 40, page 41, lines 2-16; 
VI-V Using the procedures fi^m WO 95/25106, pubUshed 21 September 1995, 

Compound No. 42, page 41, line 28, through page 42, line 4; 

30 VI-W Using the procedures from WO 95/25106, published 21 September 1995, 
Compound No. 47, page 43, lines 17-26; 
VI-X Using the procedures from WO 95/25106, published 21 September 1995. 

Compound No. 49, page 44, lines 5-15; 
VI-Y Using the procedures irom WO 95/25106, published 21 September 1995, 
35 Compound No. 52, page 45, lines 1-13; 

VI-Z Using the procedures from WO 95/25106, published 21 September 1995, and 
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reducing the compound of VI-G; 
VI-A-1 Using the procedures from WO 95/25106, published 21 September 1995, 

Compoimd No. 61, page 48, lines 4-13; 
VI-B-1 Using the procedures from WO 95/25106, published 21 September 1995, 
5 Compovmd No. 57, page 46, lines 24-34; 

VI-C-l Using the procedures from WO 95/25106, published 21 September 1995, 

page 28, line 26, through page 29, line 5, Example 14; 

VI- D-1 Using the procedures from WO 95/25106, published 21 September 1995, 

Compound No. 64, page 49, lines 3-14; 

10 VI-E-l Using the procedures from WO 95/25106, published 21 September 1996, 
Compound No. 30, page 37, lines 24-35. 

CHARTVn 

Vn-A Prepared preferably by treating the compound VH-B with water in the 
presence of triiluoroacetic acid; 

15 Vn-B Which is an enantiomer wherein both and X2 are hydrogen, prepared by 
foUowing the procedures analogous to those described in WO 94/13649, 
published 23 June 1994, page 47, lines 4-21, Example 6; 

VII- B Which is an enantiomer wherein both X* and X^ are fluorine, prepared by 

following the procedures described in WO 94/13649, published 23 June 
20 1994, page 61, line 24, threugh page 52, line 7, Example 11; 

Vn-B Which is a racemic mixture wherein both X^ and X2 are hydrogen, prepared 
by following the procedures described in WO 94/13649, published 23 June 
1994, pages 39, line 17, through page 40, line I, Example 1; 
Vn-C Prepared by foUowing the procedures described in WO 94/13649, published 
26 23 June 1994, on page 46. line 18, through page 47, line 1, Example 6; 

Vn-D Prepared by uaing procedures described for Vn-C described above; 
Vn-E Prepared by using procedures described for Vn-C described above; 
Vn-F Prepared by using procedures described for Vn-C described above. 

CHART Vni 

30 Vm-A Following the procedures of U.S. Patent No. 5,164,510, Examples 1-8; 

Vm-B Following the procedures of U.S. Patent No. 6,164,510. Example 21; 

Vni-C Following the procedures of U.S. Patent No. 5,164,610. Example 23; 

Vm-D FoUowing the procedures of U.S. Patent No. 5,164,610, Example 150; 

Vni-E FoUowing the procedures of U.S. Patent No. 6,164,510, Example 148; 
35 Vni-F FoUowing the procedures of U.S. Patent No. 5,164,610. Examples 145 and 
146; 
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Vni-G PoUowing the procedure of U.S. Patent No. 5.164.510, procedures 145 and 
146; 

Vni-H PoUowing the procedures of U.S. Patent No. 5,164,510, using Example 23; 
Vni-I PoUowing the procedures of U.S. Patent No. 5.164,510, using Formula U in 
6 this patent, wherein R' is hydrogen, treat with carbonyldiimidazole; 

VnW PoUowing the procedures of U.S. Patent No. 5,164,510, Examples 143 and 
144; 

Vni-K Treat the compound VUI-D with mixture of formic add and acetic 
anhydride; 

10 Vra-L Following the procedures ofU.S. Patent No. 6,164,510, using Examples 145 
and 146, except substituting 2-fiiran-carboxyUc acid chloride for the 2- 
thienyl carboxylic acid chloride; 
Vnr-M Treating Vni-D with NaH and propargyl bromide; 
Vm-N PoUowing the procedures of U.S. Patent No. 5,164.510, Example 151; 
15 Vni-0 PoUowing the procedures of U.S. Patent No. 5,164,510, using 145 and 146. 
but substituting 5-chloro-thienyl-carboxyUc acid chloride for thenyl- 
carboxylic add chloride; 

Vin-P For r1 - PoUowing the procedures of U.S. Patent No. 5.225,565, Example 
49; 

20 Vni-Q For - PoUowing the procedures of U.S. Patent No. 6,225.565, Example 
46; 

Vin-R For B} - PoUowing the prcedures of U.S. Patent No. 5,225,565. but 
substituting the respective add halide desired for acetic anhydride; 

VIII-S For r1 ~ PoUowing the procedures of U.S. Patent 5,225,565, but 
25 substituting the respective add haUde desired for acetic anhydride; 

Vm-T For Rl - PoUowing the procedures of U.S. Patent No. 5.225,565, Example 
51. 

Vm-U For R^ - Under standard procedures, using mesylchloride with 
triethylamine in THF at O'C. 
30 Vm-V PoUowing the procedures of WO 95/14684, pubUshed 1 June 1995; and WO 
90/02744, pubUshed 22 Mardi 1990; U.S. Patent No. 5,164,510; U.S. Patent 
No. 5,225,565; U.S. Patent No. 5, 182,403. 

CHART K 

K-A Using the general procedures from WO 95/14684. pubUshed 1 June 1995. 
35 page 9, Unes 1-14; 

a-B Using the general procedures from WO 95/14684. pubUshed 1 June 1995, 
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page 9, lines 1-28; 

K-C Using the general procedures from WO 93/23384, published 25 November 

1993, page 23. Unes 4-17; 
a-D Using the general procedures from WO 93/23384, pubUshed 25 November 
5 1993, page 25, Unes 13-25; 

CC-E Using the general procedures from WO 93/23384, published 25 November 

1993, page 19, lines 26-33 
K-F Using the general procedures from WO 93/23384, published 25 November 
1993, page 18, lines 10-26; 
10 IX-G Using the general procedures from WO 95/14684, published 1 June 1995, 
page 14, line 26, through page 15, line 5; 
K-H Using the general procedures from WO 95/14684, published 1 June 1995, 
IX-I Using the general procedures from WO 95/14684, published 1 June 1996, 
IX-J Using the general procedures from WO 95/14684, published 1 June 1995, 
15 IX-K Using the general procedures from WO 95/14684, published 1 June 1995, 
page 12, lines 19-31; 

K-L Using the procedures described in WO 93/23384. published 25 November 
1993. 

K-M Using the procedures described in WO 93/23384. published 25 November 
20 1993. 

IX-N Using the procedures described in WO 98/23384, published 25 November 
1993, 

K-O Using the general procedures from WO 95/14684. published 1 June 1995, 
page 25, lines 1-23; 

25 K-P Using the general procedures from WO 95/14684, published 1 June 1995, 
procedure 2, page 12, lines 11-17; 
K-Q Using the general procedures from WO 95/14684, pubUshed 1 June 1995. 
procedure 3. page 27, Unes 20^5; 

K-R Using the general procedures from WO 93/23384, pubUshed 25 November 
30 1993, 

K-S Using the general procedures from WO 93/23384, pubUshed 25 November 
1993. 

K-T Using the general procedures from WO 93/23384. pubUshed 25 November 
1993. 

35 DC-U Using the procedures from WO 93/23384. pubUshed 25 November 1993, 
Example 9, page 17. Une 33. through page 18. Une 8; 
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K-V Uang the procedures from WO 93/23384. pubUshed 25 November 1993, 
IX-W Using the procedures from WO 93/23384. published 26 November 1993, 

IX- X Using the general procedures from WO 93/23384, published 25 November 

1993. page 23, lines 19-27; 

5 K-Y Using the general procedures fit»m WO 93/23384, published 25 November 
1993. page 15. line 25, through page 16. line 2; 
K-Z Using the general procedures from WO 93/23384, published 25 November 

1993, page 23, line 35, through page 24. line 3; 
K-A-l Using the general procedures from WO 93/23384. published 25 November 
10 1993. page 32. lines 11-21. Example 39; 

K-B-l Using the general procedures from WO 93/23384, published 25 November 
1993. page 31. lines 9-33, Examples 36 and 37. 

CHARTX 

X- A Using the general procedures from WO 95/25106, pubUshed 21 September 
16 1995, page 22, lines 21-35, Example 3; Example 16, but starting with 3- 

piperidinone. 

X-B Using the procedures from WO 95/25106, published 21 September 1995, 

page 29, Une 30, through page 30, line 8, Example 16, but starting with 3- 
piperidinone; 

20 X-C Using the procedures from WO 95/25106, published 21 September 1995, 
page 23, Unes 25-36, Example 5, but starting with 3-piperidinone. 
X-D Starting with the compound X-A above, perform a sodium borohydride 
reduction; 

X-E Using the alkylation procedures from WO 95/25106, pubUshed 21 
25 September 1995, Compound No. 29, page 37, Unes 13-22; 

X- F Using the procedures from WO 95/25106, pubUshed 21 September 1995, 

Compound No. 30, page 37, lines 23-5; 

CHART XI 

XI- A Using the procedures fi^om WO 96/23788, pubUshed 8 August 1996, 
Example 1, pages 17-19; 

XI-B Using the procedures from WO 96/23788, pubUshed 8 August 1996, 

Example 2, pages 19-21; 
XI-C Using the procedures from WO 96/23788, pubUshed 8 August 1996, 

Example 3, pages 21-23; 
35 XI-D Using the procedures from WO 96/23788, pubUshed 8 August 1996, 

Examples 2-4. pages 19-25, and page 14. Unes 26-27; separated from the 
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compound of XI-F, after the first step, by chromatographic means known in 
the art; thereafter carried to final product following pioeeduras described in 
Examples 2-4; 

XI-E Using the procedures from WO 96/23788, published 8 August 1996. 
5 Example 4, pages 23-25; 

XI-F Using the procedures from WO 96/23788. pubUshed 8 August 1996. 

Examples 2-4, pages 19-25; separated from the compound of XI-D after the 
first step by chromatographic methods known in the art; thereafter carried 
to final product foUowing procedures described in Examples 2-4; 

10 XI-G Using the procedures firom WO 96/23788, pubUshed 8 August 1996. 
Example 5, pages 25-27. 

CHARTXn 

The foUowing is a description of the synthesis of a moiphoUne fluorophenyl- 
acetic acid derivative which is used as an intermediate for the synthesu of the 
15 saturated and unsaturated 3-aiyl butyrolactone analog of Formula XH-L in Chart 
XU. 

The starting material is commerdaUy avaUable 3,4-difluorobenzoic add of 
formula XH-A The add is converted to its methyl ester via standard add catalyzed 
esterification (MeOH. HCl (g)). The crude ester is treated with morphoUne (excess) 

20 of formula Xn-B in DMSO with heating to give the morphoUne substituted methyl 

benzoate derivative of formula XH-C. The ester is deanly reduced with Uthium 

aluminun hydride in THF to give the alcohol of formula XH-D. 

There are many methods available for the direct conversion of alcohols to 

bromides. The alcohol is treated with HBr (J. Org. Chem. 52 5560 (1987); J. Am. 
25 Chem. Soc. 109 3098 (1987)) to give the benzyUc bromide of formula XH-E. 

Alternatively the alcohol is treated with PBrg (J. Am. Chem. Soc. 98 4925 (1976); 

107 2712 (1985)) or the combination of Ph3P/CBr4 (J. Am. Chem. Soc. 109 2738 ' 

(1987)) to give the desired bromide of formula XII-E. 

From the bromide, there are two directions abng which the synthesis can 
30 proceed. One method involves formation of the Grignard of formula XH-F from the 

bromide (or halogen metal exdiange with n-BuLi to give the benzymthium), foUowed 

by reaction with COj . Acidic work-up provides the desired (3-fluoro-4.morphoUnyl). 

phenyl acetic add intermediate of formula XH-H. Alternatively, nudeophUic 

displacement of the bromide with CN, gives the desired intermediate of formula XII- 
35 G upon hydrolysis of the nitrile to the add of formula Xn-H. 

The synthesis of the saturated and unsaturated 3-aryl butyrolactone ring 
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system parallels that described in Bioprganic & Medicinal Chemistry Letters, VoL 4, 
No. 16, pp. 1925-1930 (1994). The Uthiated dianion of the O-fluoro^-morpholinyl)- 
phenyl acetic add intermediate of formula XH-H is reacted with commerdaUy 
available (flVbenzyloxymethyloxirane of formula XII-I in THP. The resulting y 
5 hydroxyadd is pydized with catalytic p-toluene sulfonic add in toluene with 

azeotropic removal of water. The lactone of formula XH J is obtained as a mixture 
ofdiastereomers. At this stage the N-acetyl functionality is introduced by a 
sequence of hydrogenolytic benzyl deprotection, mesyUte formation, nudeophiUc 
substitution by azide ion, hydrogenolytic reduction and acetyl formation with acetic 

10 anhydride. This intermediate of formuU XII-K is converted to the saturated and 
unsaturated S-aiyl butyrolactone of formula XH-L in the same manner as the 
tropone saturated and unsaturated 3-aiyl butyrolactone, described in the 
Preparations and Examples below. This material is then brominated with NBS (N- 
bromosucdmmide). and the double bond introduced by elimination with dry pyridine 

15 in tolume with heating. 

This synthesis of the saturated and unsaturated 3-aryl bu^lactone 
compounds of the present invention in which is any of the other groups 
previously described is carried out similarly. During the synthesis, suitable 
protecting groups may be used on the side chains and/or substituents off of the ring 

20 as appropriate and as well known to one of ordinary skiU in organic chemistry. 

It wiU be apparent to those skiUed in the art that the described synthetic 
procedures are merely representative in nature and that alternative synethetic 
processes are known to one of ordinary skill in organic chemistry. 

The saturated and tmsaturated 3-aryl butyrolactone compounds of the 

25 present invention have useful activity against a variety of organisms. The in vitro 
activity of compounds of the present invention are assessed by standard testing 
procedures such as the determination of minimum inhibitory concentration (MIC) by 
agar dilution as described in "Methods for DUution Antimicrobial Susceptiblity Tests 
for Bacteria That Grow Aerobically" (MPT) published January 1993 by the National 

30 Committee for Clinical Laboratoiy Standards (NCCLS), 77 1 East Lancaster Avenue, 
Villanova, Pennsylvania 19084 USA. The activity of selected compounds of the 
present invention against Staphylococcus aureus and Streptococcus pneumoniae axe 
shown in Table 1. 
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TABLE 1 



5 



Compound of 


MIC (Mg/mL) 


MIC (Mg/mL) 


Vancomvciii 


Example No. 


Staphylococcus 


Staphylococcus 


MIC (M«^) 




Aureus 9213 


Pneumoniae 








9912 




1 


2 


<0.5 


1 



Antimicrobial activity was tested in vivo using the Murine Assay pncedura. 
Groups of female mice (six mice of 18-20 grams each) ai« lAjeeted intraperitoneaUy 
with bacteria which is thawed just prior to use and suspended in brain heart 
infusion with 4% brewer's yeast (Staphylococcus aureus) or brain heart infusion 

10 (Streptococcus species). Antibiotic treatment at six dose levels per drug is 

administered one hour and five hours after infection by either oral intubation or 
subcutaneous routes. Survival is observed daily for six days. EDjq values based on 
mortality ratios are calculated using probit analysis. The subject compounds are 
compared against well-known antimicrobials as controls. The data for the 

15 compounds of the present invention is shown in Table 2. 



TABLE 2 



20 



ED50 (S. aureus UC9213. sq) (mg/kg) \ 


Example No. 1 


9.3 


Vancomycin (control) 

1 


1.9 





As such, the compounds of the present invention are useful for treating 
microbial infections in humans or other warm-blooded animals by administering to a 
patient in need thereof an eflFective amount of a compound of Formula I. The 
compound is administered in a pharmaceutical composition orally, parenterally (e.g., 
subcutaneously (sq) or intravenously) or topically. Preferably the compound is 
administered in an amount of from about 0.1 to about 100 mg/kg of body weight/day, 
more preferably, irom about 3.0 to about 50 mg/kg of body weight/day. 

The following compounds of the present invention are preferred: 
Acetamide,N-[[4-[3-fluoro-4-(4-morphohnyl)phenyl]-2,6-dihydro-6-oxo. 
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2-furaiiyi)methyl] (RV; and 

Acetaimde.iV4[4-t4-[4-(2-meth(«y).6^o.l,3,6-(grdoheptatrien^ 
2,5*dihydn)-5-<ixo-2-{uranyl]inethyl]-. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
5 PREPARATION 1 2-(4.Bromopheiiyl)4.i)entenoic Acid (Pomula XHI-B) Refer to 

Chart Xni. 

A solution of 4-bromophenylacetic add (12.0g) of Formula XHI-A in 450 ml 
of anhydrous THF is cooled to O'C via an ice bath. The solution is treated with 
Uthium bisCtrimethylsUyDamide (LiHMDS. 1.0 M in THF. 112 ml) which initially 
results in a light yeUow sluny which becomes an orange homogeneous solution. The 
solution is stirred at O'C for 2 hrs followed by warming to room temperature. The 
solution is raeoded to 0»C and is treated dropwise with allyl bromide (5.0 ml). The 

mixture is left to stir overnight with gradual wanning to room temperature. After 
18 hrs the mixture is cooled to O'C and quenched with 250 ml of 10% aqueous HCl. 
15 The mixture is poured into a separately funnel and extracted with EtOAc (2 X 300 
ml). The combined organic extracts are dried over anhydrous Na2S04. filtered and 
concentrated to give a viscous oil This material is distiUed (0.5 mm Hg, coUected 
ISS-iei^C) to give 10.1 g of the title product. 

Hiysical characteristics are as follows: 
20 MS (EI): m/z: 254.256 [M+]. 215, 213, 211, 209, 134. 

PREPARATION 2 Iodide, [[4-(4-bromophenyl)tetrahydro-5-oxo-2-furanyl]methylJ- 
(Formula XHI-C) Refer to Chart XIII. 
2-(4-Bromophenyl).4-pentenoic acid (9.3 g) of Preparation 1 is dissolved into 
35 ml of EtjO and the solution is cooled to 0°C via an ice bath. Next 100 ml of 
26 saturated aqueous NaHCOg is added followed by dropwise addition of a THF 

solution (100 ml) of iodine (18.5g). This mixture is stirred overnight under Ng with 
gradual warming to room temperature. After 16 hra the reaction mixture is treated 
with 200 ml of saturated sodium thiosulfate. This mixture is poured into a 
separately funnel along with EtOAc (250 ml) and water (100 ml). The mixture U 
shaken and the organic phase is separated. The aqueous phase is extracted with 
additional EtOAc (300 ml). The combined organic extracts are washed with brine, 
dried over anhydrous Na2S04 and concentrated to give the crude product that is 
purified by chromatography eluting with 7:1 hexane/EtOAc. This results in the 
isolation of two diastereomeric products. 3.23 g of higher % {trans-) title product 
35 and 6.77 g of lower Rf (cis-) title product are isolated. 
Physical characteristics are as follows: 



30 
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MP«iww-): 86-88'C; MP (cm-): 91.93»C. 
MS of mixture (EI): m/z: 380,382 [M*], 211, 209, 130, 115, 77. 
PREPARATION 3 Azide, [t4-(4-bromophenyl)teti^y<iro-5-oxo-2-furaiiyl)methyl]- 
(Fonnula Xni-D) Refer to Chart XIII. 
5 The iodide of Preparation 2 (1.3 g) is diasolved into 8 ml of dry DMF and 

the solution is treated with sodium azide (1.1 g) followed by heating to 60«C under 
Ng. After 3.5 hrs the mixture is cooled to room temperature and TLC shows 
starting material is consumed. The DMF is removed under reduced pressure and 
the residue is slurried into CHgCla- The mixture is washed with water and brine. 
10 The organic phase is separated and dried over anhydrous Na2S04. The solution is 
filtered and concentrated to give a viscous gum that is purified by chromatography 
on sihca gel eluting with 4:1 hexane/EtOAc. This results in the isolation of two 
diastereomeric products. 256 mg of higher Rf (trans-) azide as an oil and 431 mg of 
lower Rf (cis-) title product as a waxy solid (MP = 81-83»C) are isolated. 
15 Physical characteristics are as follows: 

MS of mixture (EI): m/z: 295,297 [M*], 211, 213. 183, 185, 116, 104, 103, 

77. 

PREPARATION 4 Acetamide, Ar-[[4^4-bromophenyl)tetrahydro^H)xo-2- 
fiiranyljmethyl]. (Formula XHI-E) Refer to Chart XIII. 

20 The azide of Preparation 3 (950 mg) is dissolved into 20 ml of dry THF and 

the solution is treated with PPhg (926 mg) in 3 portions. Gas evolution is observed 
during the addition. The mixture is stirred at room temperature for 16 hrs. After 
this time TLC shows the starting material is consumed with the formation of the 
baseline iminophosphorane. The reaction mixture is treated with 1.0 ml of water 

25 and heated to reflux for 3 hrs. After this time the mixture is cooled to room 

temperature and stirred for 16 hrs. The reaction mixture is diluted with benzene 
(100 ml) and the solution is concentrated under reduced pressure to give a viscous 
oU. The oU is dried at 0.4 mm Hg for 2 hrs and dissolved into 20 ml of dry CHjClj. 
The solution is cooled to 0°C, treated with pyridine (1.0 ml) and acetic anhydride 

30 (492 mg). The mixture is stirred with warming to room temperature. The reaction 
is poured into a separatoty fiinnel and dUuted with CHjClj. The solution is washed 
with 10% aqueous HCl, saturated NaHCOg and brine. The organic phase is 
concentrated to give a gum that is purified by radial chromatography eluting with 
MeOH/CHClg mixture (1 to 4 % MeOH in 200 ml volumes). Isolated 561 mg of title 

35 product as a white solid which is a mixture of inseparable diastereomers. 
Physical characteristics are as follows: 
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MP: 167.169«C. 

MS of mixture (EI): m/z: 311, 313 [M+], 271, 269, 183, 129, 104, 86, 72. 
PREPARATION 6 Acetamide. iV4[4.(4-bromophenyl)tetrahydio^biomo-6^«D.2. 

fiiranyl]methyl]. (Formula Xni-P) Refer to Chart XUI. 
5 The acetamide startinK material (1.0 g) of Preparation 4 is slurried into 25 

ml of CCI4. The slurry is treated with iSTJjromosuocinimide (713 mg) and 
benzoylperoKide (39 mg). The reaction mixture is degassed by evacuation and 
Hushing with N2 three times. The reaction mixture is heated to reflux for one hour 
foUowed by cooling to room temperature. After this time TLC shows a small 
quantity of starting material remains along with 2 new higher Rf spots. The 
reaction mixture is concentrated under reduced pressure and the orange residue is 
dissolved in CHjCla and filtered through a short pad of siUca gel eluting with 4% 
MeOH/CHClg. The filtrate is concentrated and the residue is purified by radial 
chromatography eluting with 3% MeOH/CHClg. 540 mg of title product which is 
contaminated with sucdnimide is isolated. Also isolated 312 mg of starting material 
which is also contaminated with a small amount of sucdnimide. Upon repeated 
chromatography the sucdnimide is still present. This material is used as obtained. 
Physical characteristics are as follows: 
MS (EI): m/z: 311, 309. 252, 250, 240, 238, 102. 72, 43, 30. 
20 PREPARATION 6 Acetamide, Ar.[[4.[4-bxomophenyll.2,5^1ihydn>^H«o.2- 

furanyljmethyl]- (Formula XHI-G) Refer to Chart XHI. 
The dibromide starting material (230 mg) of Preparation 5 is dissolved into 
1.0 ml of dry CILjCLj and 4.0 ml of dry toluene is added. The reaction mixture is 
treated with dry pyridine (198 mg) followed by heating to 80«C. After 3.5 hrs. TLC 
25 shows a new sUghUy lower Rf product and starting material is consumed. The 
reaction mixture is concentrated to give a soUd that is dissolved into CHjCLj. The 
solution is washed with water and brine followed by drying over anhydrous Na2S04. 
The solution is filtered and concentrated to give a soUd that is purified by radial 
chromatography on siUca gel eluting with 2.5% MeOH/CHClg. 131 mg of title 
30 product as a white solid is isolated. 

Physical characteristics are as follows: 
MP: 186-187°C. 

MS (EI): m/z: 311, 309 [M+], 252, 250, 240, 238, 159, 102, 72, 51. 
EXAMPLE 1 Acetamide, iV-[[4-[4-[4-(2-methoxy).5-oxo-1.3,6Kydoheptatrien-l. 

yUphenyl]-2.5-dihydro-5-oxo-2-furanyl]methyll. (FormuU XHI-H) Refer 
to Chart Xm. 
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The aryl bromide (100 mg) of Preparation 6 is slurried into 10 ml of 1,4- 
dioxane. The tropyl stannane (120 mg) is added and the mixture is degassed by 
evacuation anf flushing with N2 three times. The catalyst bis(triphenylpho8phine). 
palladium dichloride (22 mg) is added and the mixture is degassed a final time 
5 followed by heating to reflux. After 1 hour of reflux TLC shows the starting aryl 
bromide is consumed with the formation of a new lower Rf product After cooling 
the reaction mixture is filtered through celite and the filtrate is concentrated to give 
a yellow residue that is purified by radial chromatography eluting with 250 ml each 
of 1-3% MeOH/CHClg. This gives 75 mg of the tiUe product as a li^t yellow solid. 
10 Physical characteristics are as follows: 

MP: 200.201''C. 

MS (EI): m/z: 365 [M+], 306, 294, 278, 266, 237, 165, 72. . . 
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FORMULA CHART 
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FORMULA CHART (Continued) 
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CHART I - THIAZOUDINES 

wherein is 

V__y l-A 

10 

OS^N- . „ 

\_y l-B 

f l-C 

15 

\__/ l-D 

wherein and are independently, 
20 -H, 

-F,or 

-CI; 
wherein is 

-CHO, 
25 -COCH3, 

-COCHClj, 

-COCHF2, 

-CO2CH3, 

-SO2CH3, or 
30 -COCH2OH. 
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CHART n - THIOMORPHOLINES - BRTOGED THIOMORPHOLINES 




wherein is 



10 



15 



wherein and are independently 

-H, 

-P, or 
20 -CI, 
wherein is 

-CHO, 

-COCH3, 

-COCHCI2. 
26 -COCHFj, 

-CO2CH3. 

-SO2CH3, or 

-COCHgOH. 
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CHART in - MORPHOLINES - BRIDGED MORPHOUNES 




wherein is 



10 IIM 



Ill-B- 



15 wherein and are independently 
-H. 
-F, or 

•CI. 
wherein R^ is 
20 -CHO, 

-COCH3, 

-COCHCI2, 

-COCHF2, 

-CO2CH3. 
26 -SO2CH3, or 

-CCXJHgOH. 
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CHART IV - AZETDDINES 
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wherein is 
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CHART IV . AZETIDINES (Continued) 

wherein X^and are 
-H, 

5 -F, or 

-CI; 
wherein is 
-CHO, 
-COCH3, 
10 -COCHClg, 
-COCHFg, 
•CO2CH3. 
-SOgCHg.or 
-COCHjOH. 
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10 O 



V-B 
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HO. 



20 



25 



OMe 
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NHs 
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CHART V - PYRROLIDINES 
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CHART V - PYRROLIDINES (Continued) 



v-0 o" '-^v^ 



V-P 

10 

V-Q V-T 



15 wherein and are independently 
-H. 
-F, or 

-a; 

whwein R^ is 
20 -CHO, 

-COCHj, 

-COCHCI2, 

-COCHF2, 

-CO2CH3, 
25 -SO2CH3, or 

-COCH2OH. 
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CHART VI - PIPERIDINES 
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CHART VI - PIPERIDINES (Continued) 
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CHART VI - PIPERIDINES (Continued) 

wherein and are independently 
-H. 

5 -F, or 

-CI; 

wherein is 
-CHO, 
-COCH3, 
10 -COCHClj. 

-COCHFg, 
-CO2CH3. 
-SO2CH3, or 
-CCXJHjOH. 
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CHART Vn . TROPONES 

wherein is 

wherein is 

H-, vn-A 

CHg-. vn-B 

15 CH3CH2-. vn-c 

(CH3)2CH-, vn-D 
CHj-CH-CHj-, or VH-E 
CH3-O-CH2-CH2S VII-F 
wherein and are independently 
20 -H, 
-F.or 
-CI; 

wherrin R^ is 

-CHO, 
25 -COCH3, 

-COCHClg, 

-COCHF2, 

-CO2CH3, 

-SOgCHg, or 
30 -COCHgOH. 
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CHART Vni . INDOLINES 
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CHART Vni • INDOUNES (Continued) 



wherein u 




-CHO, 


vm-p 


5 -COCHg, 


vni-Q 


-COCHClg, 
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-COCHFj, 


vni-s 


-CO2CH3, 


vra-T 


-SO2CH3, or 


vni-u 


10 -COCH2OH. 
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CHART IX - PIPERAZINES 



wherein is 



15 




wherein is 
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10 \ / ' or 
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CHART DC - PIPERAZINES (Continued) 
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CHART DC - PIPERAZINES (Continued) 

wherein and are independently 
-H. 

5 -F, or 

-CI; 

wherein is 
-CHO, 
-COCH3. 
10 -COCHClg, 
-COCHFg, 
-CO2CH3, 
-SOgCHg, or 
-COCHgOH. 
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CHART X - AZEPINES 
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5 y-=^ iL_i S-Ri 



wherein is 




0 



0X3* xo^- 

10 X-A H0'> — ' X-D 

l*^^^ X* CH3oX3' x-E 
CH3O 



15 

HO 



wherein and X^ are independently 
20 -H, 

-F, or 
-CI; 

wherein is 

-CHO, 
26 -COCHg, 

-COCHCI2, 

-COCHF2, 

-CO2CH3, 

.SO2CH3, or 
30 -COCHgOH. 



•46- 



wo 97/10235 



CHART XI - PYRROLES 




wherein is 
Xl-A 



10 

Xl-A ./^N 



XhB 

16 w ^ ^ 



N N— Xl-F 
XK? 




N 



I I Xl^ 

XK3 

wherein and X^ are independently 
-H. 

25 -P, or 

-CI; 

wherein R^ is 
-CHO, 

-COCHg, 

30 -COCHCI2, 
-COCHP2, 
-CO2CH3, 
-SO2CH3. and 
-COCH2OH. 

35 



N-R' 
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CHART Xn 




-48- 



wo 97/10235 



PCTAJS96/13726 



CHART XIII 
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CLAIMS 




wherein — is a single or double bond; 
10 wherein and are independently 
-H, 
-P, or 
-CI; 

vi^erein is: 



16 



20 



a) 



b) 



A2 



A' 



II 



2^ N 



25 



SO 



0 



d) 




35 
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ff) l^N- vm. 



10 h) K. 



15 



25 



i) 



I 



j) ^Ca^ XI, 



^ xn, 



Q3 xm. 



N 

I 



m) " XIV. 



30 and X^ taken together are 

Re 



XV; 
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wherein is 

a) .CH2-, 

b) -CH(R*)-CH2-, 
0 -C(OK or 

5 d) .CH2CH2CH2.; 

wherein is 

a) -OgS-, 

b) -O., 

c) -N(R')-, 
10 d) -OS-, or 

e) -S-; 
wherein Z^ is 

a) -OjS-i 

b) -O-. 

16 c) -OS-, or 

d) -S-; 
wherein is 

a) H-, or 

b) CHg; 
20 wherein is 

a) H-. 

b) H0-. 

c) CH3-, 

d) CH3O-, 

25 e) r20.CH2.C(0)-NH. 

f) R^O-C(0)-NH-. 

g) (Ci-C2)alkyl.0.C(0)-, 

h) HO-CH2-, 

i) CH3O.NH-, 

30 j) (Ci-C3)alkyl.02C- 

k) CH3-C(0)-, 

1) CH3-C(0).CH2-, 



35 



™) XVI, or 
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n) <^ XVn; 



and taken together are: 



5 a) 



"Yj^V xvra. 



b) 0= XK, or 

10 

c) N= XX; 

wherein is 

15 a) -CHO, 

b) -COCH3. 

c) -COCHCI2, 

d) -COCHF2. 

e) -CO2CH3. 
20 f) -SO2CH3, or 

g) -COCHjOH; 
wherein is 

a) H-, 

b) CH3-, 

26 c) phenyl-CH2-. 

d) CHgaO)-; 
wherein R^ is 

a) (Ci-C3)alkyl-, or 

b) phenyl-; 
30 wherein R^ is 

a) or 

b) H0-; 
idiereinR^is 

a) H-, 
35 b) (Ci-C3)alkyl-. 

0 CHg = CH-CHg-, or 
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d) CH3.0-(CH2)2-: 

wherein is 

a) CHg-CCOK 

b) H-CXOK 

c) ClgCH-CKOK 

d) HOCHj-aOK 

e) CH3SO2-, 



pis 3 

XXI. 



10 



g) FaCHCCOK 



h) N^N-C{0)- 

i) HjC-CXO-O-CHj-CCO)-, 

15 j) H-ao-o-cHg-aov, 

1) HC«C4ai20-CH2-C(0)-, or 

m) phenyl-CHj-O-CHj-CXO)-; 
20 wherein R'^ is 

a) r2o.C(RioXRii)-C(0)-, 

b) R^O-CKO)-, 

c) r8-C(0)-, 



Oh 



XXIV, 



XXV, 



30 0 H3C-C(OMCH2)2-C(0).. 

g) R^-SOg-, 
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1>) /°-l^VX XXVI 



5 i) H0-CH2-C(0)-, 

j) r1«-(CH2)2-. 
k) R^^-C(0)-0-CH2-C(0)-, 
1) (CH3)2N-CH2-C(0)-NH-, 
m) NC-CH2-, °^ 
10 n) Fj-CH-CHaS 

wherein is 

a) H-, 

b) (Ci-C4)alkyl, 
0 aiyl -(CH2)p, 

15 d) CIH2C-, 

e) ClgHC-. 

f) FHjC-, 

g) F2HC-, or 

h) (C3.Cg)cycloalkyl; 
20 wherein R^ is 

a) -CH3, 

b) -CHgCl 

c) -CHgCHaCHa, 

d) aryl, or 
26 e) -CHjCN; 

wherein R^^ and R^^ are independently 

a) H-, 

b) CH3.; or 
wherein R^ is 

30 a) H-, 

b) CH3O-CH2O.CH2-, or 

c) HOCH2-; 
wherein R^ is 

a) CH3-. 

35 b) HOCH2-. 

c) (CH3)2N-phenyl, or 
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d) (CH3)2N-CH2-: 
wherein R^^ is 

a) H0-, 

b) CH3O-, 
5 c) H2N-, 

d) CHjO-CCO-O-. 

e) CH3-C(0)-0-CH2-C(0).0-, 

f) phenyI-CH2-0-CH2-C(0)-0-, 

g) HO.(CH2)2-0-, 

10 h) CH30-CH2.0-(CH2)2-0-, or 

i) CHjO-CHg-O-; 
wherein is 

a) H-, or 

b) C1-; 
15 wherein R^^ is 

a) HO- 

b) CHjO-, or 

c) P; 

ix^erein m is zero (0) or one (1); 
20 wherein n is one (1) to three (3), induaive; 
wherein p is zero (0) or one (1); 

wherein aiyl is phenyl substituted with zero (0) or one (1) of the following: 

a) -P, 

b) -CI, 

25 c) -OCH3, 

d) -OH, 

e) -NH2. 

f) -(Ci-C4)alkyl, 

g) -0-C(0)-0CH3, or 
30 h) -NOj; 

or pharmaceutically acceptable salts thereof. 

The compound of claim 1 with the following provisos: 

1) in the moiety of formula II, when is -CH2- or -C(0)-, n is one (1); 

2) in the moiety of formula II, when is .CH2-CH2-CH2-, n is not three 



35 



(3). 
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3. The compound of claim 1 wherein is the moiety of fonnuia II. 

4. The compound of claim 1 wherein is the moiety of formula HI. 
The compound of claim 1 wherein is the moiety of formula IV. 

6. The compound of claim 1 wherein is the moiety of formula V. 

7. The compound of claim 1 wherein is the moiety of formula VI. 

10 

8. The compound of claim 1 wherein qMs the moiety of formula VII, VIII, K. 
X, XI, XII, Xm, or XIV. 

9. The compound of claim 1 selected from the gixmp consisting of: 

15 Acetamide, N.[[4-[3-fluon)-4-(4-morpholinyl)phenyl)-2,5-dihydK)^a». 

2-furanyl)methyl] -, (R)-; and 

Acetamide, A^.[t44444-{2-methoxy).6-oxo-l,3,6Hycloheptatrien-l-yl]phenyll- 
2,5-dihydro^zo-2-fiiranyl]methyl]% 
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